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CHAPTERl INTRODUCTION 
1.1 OBJECTIVES 
The main objectives of the survey were to: 
• Conduct an acoustic survey to map the distribution and estimate the abundance of the 
main pelagic species: 
* sardinella 
* Cunene horse mackerel 
* other pelagic/semipelagic species 
• Map the general hyd.rographic regime by using a CID-sonde on bottom trawl stations 
and monitor the temperature, salt and oxygen regimes on standard profiles. 
A special request bad been put forward by the Government of Congo through FAO (The Food 
and Agriculture Organization of the UNited Nations) regarding the inclusion of environmental 
studies (pollution) in the survey activities. Considering the limited time available for the present 
survey, from the one hand, and the need for more time to plan such type of activity, from the 
other, this request could not be satisfied. Efforts will be made in the future to evaluate the 
possibility of including this type of work in the survey plan. 
1.2 PARTICIPATION 
From the Direction Generale de la Peche et de l'Aquaculture, Libreville (Gabon): 
Agnes Boulingui-Ilama and Jean de Dieu Doumambila-Bantsantsa 
From the Direction Generale de la Peche, Brazzaville (Congo ): 
Appolinaire Ngouembe, Antoine Olingou 
From the Centre ORSTOM, Pointe Noire (Congo): 
Lucien Maloueki 
From the Institute of Marine Research, Bergen (Norway): 
Martin Dahl, Ole Gullaksen, Gabriella Bianchi, Christian Rohleder 
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1.3 NARRATIVE 
The survey started at Port Gentil on 12 August 1996 and the vessel steamed southward to avoid 
the oil-drilling area between Cape Lopez and Iguela. Systematic transects, 20 run apart, were 
sailed starting from Iguela, from close to the shore (20 m depth) to beyond the 200 m isobath. 
Echo-integration was carried out during day and night time, to map the distribution and estimate 
the acoustic abundance of pelagic species. Pelagic trawling was carried out to identify targets on 
the echograms or on the sonar. After completing the survey off Gabon, the vessel steamed to 
Pointe Noire to fetch the participants from Conga, on 16 August. The shelf and slope off Congo 
were covered from 16 to 18 August. 
The survey terminated on 18 August just north of Pointe Noire where the vessel called to 
disembark the scientists form Conga and Gabon. 
1.4 SURVEY EFFORT 
Figure 1 shows the course track, with fishing stations and the hydrographic profiles and Table 1 
presents the number of CTD and trawl stations and the distance surveyed. 
Table 1. Number of hydrographic (CTD), pelagic (PT), 
bottom (BT) trawl stations, successful swept-area hauls 
and distance surveyed (nm) by area. 
Distance 
Area CTD PT BT surveyed 
(nm) 
Congo 7 13 0 370 
Gabon 8 11 2 730 
Total 15 28 2 1100 
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Fig. 1 Course tracks with fishing stations and CID-stations. 
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CHAPTER 2 METHODS 
2.1 Hydrographic sampling 
A Seabird 911 CTD plus was used to obtain vertical profiles of temperature, salinity and oxygen. 
Real time plotting and logging was done using the Seabird Seasave software installed on a PC. 
The profiles were taken down to a few metres above the bottom. Two Niskin bottles were 
triggered for water samples on each station, one near the bottom and one near the surface (5 m 
depth) . The samples were analysed for salinity using a Guildline Portasal salinometer, and the 
oxygen content was determined using the Wmkler method. These laboratory values were used for 
calibration of the CTD after removing obvious outliers. 
The results of the CTD sensor calibrations on the cruise just prior to the present one were used 
for the present survey. Including 103 points for the salinity calibration the average difference 
between the Seabird values and the laboratory analysis was -0.048 (±0.039). Tims the CTD values 
were a little bit low compared to the Portasal. However, as the difference was only marginally 
!arger than the standard deviation, the salinity values presented here are taken from the CTD 
without any correction. 
Fourty-foursamples were accepted for oxygen calibration. A linear regression gave the following 
formula for correcting the oxygen values: 
02 = 0 2ctd * 1.023 + 0.024 
When applying this formula, a standard deviation of 0.120 was obtained. 
ADCP current measurements 
A ship bom Acoustic Doppler Current Profiler (ADCP) from RD Instruments was activated on 
every CID station with bottom depths greater than about 25 m. The ADCP was set to ping every 
8 seconds, the depth cell was chosen to 8 m and the number of cells to 50. As a routine the data 
were averpged over 300 seconds for analyses onboard. Both the,raw and averaged data were 
stored on files. The data were analysed by the PC software UMS (Underway Mapping System). 
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Meteorological observations 
Wind (direction and speed), air temperature, global radiation and sea sutface temperature (5 m 
depth) were logged automatically every nautical mile using an Anderaa meteorological station. 
2.2 Fish sampling and acoustics 
The catches were sampled for species composition, by weight and numbers. Length distributions 
were taken for the main species. Biological samples, i.e. length, body weight, sex and maturity 
were recorded for sardinella and horse mackerel to the nearest 1 cm and 1 g below, respectively. 
Records of fishing stations are presented in Annex I. 
A detailed description of the fishing gear used and of the acoustic instruments is presented in 
Annex Il. 
The following target strength (TS) function was applied to convert SA-values (mean integrator 
value fora given area) to number of fish (sardinella and horse mackerel): 
TS - 20 log L - 72 dB (1) 
or on the form 
CF - 1.26 · 106 • L'2 (2) 
where L is total length and Cp is the fish conversion factor. The following formula was used to 
calculate the number of fish in length groups (cm) for each fish concentration: 
where 
P; 
N; - A • S.._ • --t!i_ 
i•I CFi 
Ni= number of fish in length group i 
A = area (naut.miles2) of fish concentration 
SA = mean integrator value in area (A) 
Pi - proportion of fish in length group i in samples from the area 
CFi = fish conversion factor for length group i 
(3) 
The number per length group (N) was then summed and the total number of fish obtained: 
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(4) 
The length distribution of a given species within an area was computed by adding the length 
frequencies obtained in each trawl sample within the area. In the case of co-occurrence of 
Sardinella aurita and S. maderensis (these species cannot be separated in the echo traces), the 
respective contribution to the SA value attributed to the 'sardinella' category was split using a 
factor obtained from their length frequency distributions and their CPUE in numbers. The biomass 
of fish per length group (BJ was calculated by applying observed mean weights per length group 
{WJ multiplied by number of fish in the same length groups (Ni). The total biomass in each area 
was obtained by summing the biomass of each length group: 
(5) 
1be number and biomass per length group in each concentration were at last summed to obtain 
the totals for each region. 
1be mean integrator values in each sampling unit (SA-values) were divided between the following 
categories of fish on the basis of trawl catches and characteristics of the echo traces: 
- plankton 
- sardinella (S. aurita and S. maderensis) 
- anchovy 
- horse mackerel 
- Pelagic fish type 2 (carangids, scombrids, barracudas and hairtails) 
- other demersal fish 
The biomass of Pelagic fish type 2, that includes a wide number of species of the groups indicated 
above, was roughly calculated with the following fonnula: 
Biomass (tons)=- A · SA ·CF· W 
A - Area (nm2) 
Cp- Fish conversion factor 
K- Condition factor 
Cp= 1.26· 106• L·2 
W = K·L3 -10"8(toobtain the weight in tons) 
· SA= Mean integrator value for the distribution area 
L - Mean length 
W- Average weight of a single fish 
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CHAPTER 3 OCEANOGRAPHIC CONDITIONS 
3.1 Surface distribution 
The horizontal distribution of temperature and salinity at 5m depth are shown in Fig. 2 and 3 
respectively. From Pointe Noire to Pte Panga the temperature increases with distance from the 
coast, while the tendency is opposite in the northern part of the suivey area. Comparing with the 
salinity distribution (Fig.3) it is obvious that the low temperatures are associated with high salinity 
(oceanic) water. The influence of the Congo River is most readily seen in the section taken out 
from Pointe Noire, where the outer part show salinities as low as 34.6. Thus the River water 
carries a high temperature as well as a low salinity. 
3.2 Vertical sections 
In the section off Pointe Noire (Fig. 4) the minimum surface tempera ture (-18 ° C) was found near 
the coast. However, this is probably not due to an upwelling situation, but rather that the warm 
water from the Congo River was found further off-shore, as mentioned above. This is clearly seen 
in the salinity section , which reveal salinities at the surface layer be as low as 29 psu at the 
stations from the shelf break an further off~shore . It seems that the Congo River water has a 
relative high oxygen content. Below the surface layer the fields are relative flat with little 
structure. Note the local maximum salinity (S>35.8) at about 25m depth on station 701. 
In the section off Sette Cama (Fig. 5) the water close to the shore is the warmest and less saline, 
in contrast to the Poiitte Noire section. Although the water salinity close to the shore in the Sette 
Cama section barely gets below 35.4 psu, it is quite possible that this water also origins from the 
Congo River, being brought there by the prevailing currents and eddies dominating the area. 
In both sections the main thermocline was found near the surface, while a secondary thermocline 
was obsetved at about 250m depth. Associated with this deep thermocline a halocline is also seen. 
Compared to earlier suiveys in the area, the conditions seem to be quite normal except for the 
tempera ture in the surface layer which was about 2 to 3 ° C colder than usual. A plot of the 
temperature versus depth for station 696 is shown in Fig. 6 and compared with a station in the 
same area last year. The graph cJearly shows that the water was colder than last year not only at 
the surface but in the deeper w~ter layers as well. 
,. 
1• 
2• 
3• 
4• 
s• 
CAPE / 
LOPEZ ; ,, 
• I 
, I ( ,' 
, I 
•I 
~\ 
.\ 
'\ 
\\ 
", 
( 
I 
.·v· ) 
( 
\ 
) 
I 
100. 
' I 
\'----------
8 
10° 
GABON 
11° 
DR. FRIDTJOF NANSEN 
12·18.08 1996 
t°C in 5 m 
11° 
Figure 2. Horizontal distribution of surface (Sm depth) temperature, Congo - Gabon. 
12• 
POINTE 
NOIRE 
_,,./ 
1• 
o• 
1• 
2• 
~· 
50 
90 
.·-.,,1 ) 
( 
·. 
\ 
) 
f 
! 
CAPE 
LOPEZ 
9 
10• 
GABON 
""" \ 
""-· 
.'\ 
10° 
11• 
DR. FRIDTJOF 
12-18.08 1996 
s 0 /oo in 5 m 
·"""· ·~. 
34.6 
11° 
NANSEN 
Figure 3. Horizontal distribution of surface (Sm depth) salinity, Congo - Gabon. 
12• 
12• 
(\J 
0 
f\. 
0 
.... 
0 
f\. 
9 
8./ 
t-0 
0) 
10 
0 (J) (l) (\J .... 0 01 (l) (\J "'"" 0 
0 (J) (J) 0 0 0 m ()) 0 0 0 
f\. ({) Ul f\. f\. f\. (j) Ul f\. f\. f\. 
0 0 0 0 
Ill 
--==- Ill 
lJ lJ 
-I -I 
I 35 .4-- I 
/"\ 
34 .8. 
V V 
T Ul s Ul 2 
0 0 
0 0 
40 40 0 40 
Fig. 4 Pointe Noire. Vertical sections of temperature, salinity and oxygen. 
N ..- 0 
(J) (J) 0) 
Ul . ({) (f) 
N ... 0 
Ol (J) (J) 
({) Ul lO 
t() (\J 
()) ()) 
({) Ul 
0) Q) 
(J) (J) 
Ul U} 
0 0 
fll 
lJ 
-I 
I 
1 
V 
02 Øl 
0 
0 
... 0 
Ol (J) 
w Ul 
~~~o~ 
Ul 
f---<::-L--!:::--.:::+-0 0 
Ill ~~~a~ 
9 
0 
T Ul 
0 
0 
40 
lJ 
-I 
I 
V 
u 0 40 
s Ill 
0 
0 
lJ 
-I 
I 
\.J 
" 
2 
2 
0 
Fig.5 Sette Cama. Vertical sections of temperature, salinity and oxygen. 
D2· Ul 
0 
0 
40 
lJ 
-I 
I 
V 
li 
I J 
3.3 ADCP mesurements 
The ADCP measurements from 35m depth are shown in Fig. 6. All the 5 main registrations 
obtained are shown. There are several observations at the deep stations, giving the idea of the 
variability of the signal. Although the picture seems rather confusing,some general features seem 
to emerge. There isa tendency of a strong (- 25cm/s), NW current at the continental slope. Also 
note that the current at the innermost station is weak, but has an on-shore component. This is 
where the relatively freshand warm water was observed close to the coast. 
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Fig. 6 Temperature profile fromCTD station 696 (Mayumba) and the corresponding profile from August 1995 
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ACOUSTIC SURVEY: FISH DISTRIBUTION AND 
ABUNDANCE ESTIMATES OF PELAGIC SPECIES 
In addition to the utilization of the echo-sounder, the equipment usually employed in acoustic 
surveys, sonar equipment was also run in the present survey. A software newly developed at IMR 
allows storing and processing of the recordings coming from this type of equipment. The sonar 
allows the acoustic sampling of the 'blind zone', an area from the surface to about 10 m depth 
where fish occurrences cannot be detected by the echo-sounder. The utilization of this equipment 
in the course of this survey was very fortunate as sardinellas, the main target species, occurred 
very close to the surface throughout the survey area. Fig. 8 shows the echogram obtained by the 
vertical echo-sounder (a) and the images obtained from the sonar for the upper water layers (b) 
for the same stretch of the course track. The estimation of the biomass has however not been 
possible as the knowhow to use the above mentioned software is still limited to a few experts at 
IMR. 1be data collected will therefore be analyzed in Norway and the results included in the final 
report. 
4.1 GABON 
The survey covered the area between Iguela and the border with Congo. Very weak recordings 
characterize the whole area, particu1arly in depths greater than about 40-50 metres. In the inshore 
waters some weak acoustic recordings were identified as juveniles. In these areas, the waters had 
a brownish reddish colour, particularly between Sette Cama and Mayumba. Water samples 
showed that the colour was due to the presence of diatoms. 
Clupeids 
Sardinella was only recorded and identified by pelagic trawling in a small area off Mayumba. The 
catch consisted mainly of Sardinella maderensis (98%) and only 2 % of Sardinella aurita. Both 
species bad a mode of 14.5 cm. No biomass estimate was attempted on the basis of this 
occurrence. Fig.9 shows the distribution as recorded by the echo-integration system. When 
compared to Fig. 10, an output of the BEI (Bergen Integrator) and of the sonar occurrences, the 
distribution of sardinella appears to. be more extended. This reflects the presence of this spe.eies 
in the very upper water layer. The reason of this apparently extreme behaviour could be attributed 
the lower temperatures at the surface ( only 18 ° to 22 ° C) and a sharp and shallow thermocline, 
observed in the region in the course of the present survey, as compared to earl i er years. 
Fig. 8. Sonar reoordings (a) and ecbogram (b} 
from logs 7544 and 7545 (Congo). The sonar 
rec:ordings show a horizontal view of the upper 
water Jayer, widi several. V-shaped sardinella 
schools. wbHe lhe ecbogram shows a vertical 
image of the water column, where no schoots are 
rocorded. 
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Fig. I 0. Distribution and abundance of sardinellas as recorded with the sonar equipment 
According to the results obtained in the present survey, this result shows the lowest abundance 
ever recorded by the RV 'Dr. Fridtjof Nansen'. In August 1994 the biomass was estimated at 
about 130 000 tonnes (70% Sardinella maderensis, 30% S. aurita); in August 1995 the biomass 
was estimated at about I 00 000 tonnes with equal share between the two species. During this 
survey sardinella seemed to have almost disappeared, at least according to the echo-sounder 
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sounder observations. As already mentioned, however, the situation may appear less dramatic 
once the data from the sonar are processed. 
Anchovy 
Anchovy (E. encrasicolus) were found in a small area between Bouiti and Pointe Panga. This 
species was represented by juveniles only, with a mode of 6 cm. Annex Il shows the length 
frequency distribution of this species. 
Horse mackerel 
Fig 11 shows the distribution and the abundance of horse mackerel (Trachurus trecae) off Congo 
and Gabon. This species was recorded in <lense concentrations in the inner shelf between Pte. 
Panga and Sette Cama. The length frequency distribution showed the presence of two modes of 
juvenile fish, at 4 and 11 cm. Another area of distribution was detected on the outer shelf in an 
area just north of the Congo border to south of Mayumba. In this area the specimens were very 
large, with a mode of 38 cm (33 to 42 cm). A few juveniles (length about 6 cm) however also 
appeared in the catches. Fig. 12 shows the length distribution for the whole shelf of Gabon. The 
biomass was estimated to about 13 000 tonnes, which is at the same level as August 1994. 
P2 (carangids, scombrids, barracudas and hairtails) 
Figure 13 shows the distribution of this large group and Table 2 the catch rates of the main groups 
and of cephalopods. In the category 'Other Carangids' the most common species of this family 
are included (Selene dorsalis, Decapterus punctatus and Alectis alexandrinus), but not horse 
mackerel, considered undera separate chapter. The catch rates were very low, and the usually 
most abundant species, Chloroscombrus chrysurus, was never caught. This is also a warm water 
species that might have moved into inshore waters in search of higher water temperatures. 
Scombrids were represented by Scomberomorus tritor and Scomber japonicus, but these species 
were also caught sporadically and in low quantities. Trichiurus lepturus was caught mainly on the 
outer stations. 
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A rough estimate of the total biomass of this group was 85 000 tonnes. 
Table 2. Catch rates in the pelagic trawl of main groups of plagic fish type 2, Gabon (kg/h) 
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4.2 CONGO 
Clupeids 
A few areas of distribution were detected off Congo (see Fig. 9, based on the echo-sounder 
recordings). However, in large areas, where no sardinella were observed on the echograms, 
schools appeared in the sonar and were caught by pelagic trawl fishing at the surface. Fig. 10 
shows the extension of the sardineUa distribution from the sonar recordings, which certainly belter 
represent the real distribution of these species. A preliminary assessment of the sardinella stock 
in Congo, based on the available echo-integrator values, produced the following results: 30 000 t 
for Sardinella aurita and 12 000 tonries for S.maderensis, total 42 000 t. The fonner species bad 
not been recorded last year while for the latter the estimate was 69 000 t. The cooler conditions 
found in the area, combined with a change in behaviour with subsequent more frequent 
occurrence in the upper water layers may, at least partly, explain the fluctuations observed. 
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b) Sardinel/a maderensis 
Fig. 14. Length distribution of sardinellas, Congo 
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'The present estimate will probably resuJt in an underestimate once the sonar data are processed. 
Figure 14 (a and b) shows the length frequency distribution of both species. Most sardinella were 
adults, with modes of 27 cm. 
Anchovy 
Like in past years, no typical schools of Engraulis encrasicolus were recorded and the species 
was never caught in Congo waters. 
Horse mackerel 
Trachurus trecae was caught in small amounts on a few stations on the inner and outer shelf 
between Madingo and Pointe Noire (Fig. 9). It consisted mostly of very large specimens with a 
mode of 38 cm (fig.14) but a few juveniles were also caught in the inshore waters. The biomass 
was estimated at 8 000 tonnes. This low level is consistent with previous observations. In 1995 
the S A-values were so Jow as not to a11ow the biomass estimate white in 1994 this was about 
10 400 tonnes. 
Nmill. 
4 -
3.5 
3 
2.5 
2 
1.5 
·: ''' '.'. '' '. '''.li.'' 6 11 16 21 26 31 36 41 
L81oth in cm 
Fig. 15. Length distribution of horse mackerel, Congo 
P2 ( carangids, scombrids, barracudas and hairtails) 
Pelagic fish type 2 was encountered throughout the shelf, although never in large concentrations. 
. . 
Table 3 shows the catch rates of the main groups of species included under this single 
denomination. 
21 
Tab le 3. Catch ratcs in the pclagic trawl of main groups of plagic fish type 2, Congo (kg/h) 
ST.NO. DEP. Oth.Carang Scombrids Barracudas Hairtail Cephal. Other 
----------------------------------------------------------------------------
170 0.02 ll.16 114.00 0.04 92.99 
171 0. 4 6 182. 40 0. 16 10.24 
172 
173 0.32 51.08 
174 0.02 
175 0.02 
176 67.20 16.90 19.80 308.50 
177 40. 40 0.44 302.58 
178 6.94 15.10 0.14 251.68 
179 83.80 4.28 28.00 0.22 82.68 
180 18.70 327.60 6.62 
181 60.80 0.06 136.36 
MEAN 14. 76 2.70 32.39 33.31 0.09 103.56 
Selene dorsalis (lookdown) and scombrids (Sarda sarda and Scomber japonicus) were caught 
in almost all hauls both on the inner and outer part of the shelf. Sphyraena afra (barracuda) was 
caught on several stations, all specimens of very large size (>I 00 cm). Trichiurus lepturus 
(hairtail) was common in the catches on the outer shelf. 
The biomass of this group was estimated at about 23 000 tonnes. 
22 
CHAPTERS MATURITY OF MAIN PELAGIC SPECIES 
Figures 16, a and b show the reJative frequency of the maturity stages 1 to 5 for Sardinella 
maderensi:s and Trachuru.s trecae1 respectiveJy. 
More than 50% of the sardinella measured were spawning and 100% of the specimens above 34 
cm (TL) had nnming gonads. This large sardinella was found off Congo. at the edge of the 
continental smit in a wne of strong sulface currents with northwest direction. Offshore spawning 
of sardinella has be.en observed off northem Angola. This suggests the presence of a mechanism 
that transports the eggs and 1arvae back to the shallow coastal areas. 
a} 
22 23 24 25 26 21 28 29 30 31 32 33 34 35 36 
Length (cm) 1 s 16 17 ~8 35 36 37 38 39 40 41 42 43 Length (om) 
b) 
Figure 16. R~tativc frequency of malllrity stag.es at different lenglh gJOups. 
a) Sardinella maderensis; b) Traclwrus rrecae 
Large specimens (>42 cm TL) of horse mackerel were all spawning and also these occurred 
offshore. However, carangids in general are known to spawn in deep waters and juveniles of 
various species were caught pelagically in the deep-water stations. Y oung fish are found in the 
nursery areas of shallow coastal waters but the mechanisms of how the larvae and juveniles are 
. . 
transported towards the coast are not yet understood. 
Annex I Records of fishing stations 
PROJ1'CT STATION: 1S7 
DATE: 13/ 8/96 CEA.R TYPE: P't No:'2 POSITIOlf : t.at S 107 
start 
TIHE :04:14:00 
atop durat.ion 
LOC : 5546 .10 
04 :U:OO )0 ("in) 
5548.00 1. 90 
n>EPTH: 10 
Bllr:PTH: 4l 
10 
46 
Towin9 dlr: 2U • wire out. : 
Sorted: )0 fC9 
SPECIES 
TUl(Tl,.ES 
Trachurua trecae 
Jl:loLYFISH 
La9occpha.lu• laev 19atus 
:ir!:.:ihla afri~n• 
IUlo..a bond.i 
Seoaber japonicus 
C»MASTJIEPHIDU 
sardi nella aur i.ta 
O-capterue pu.nctatua 
saurida bra•Uien•il 
selene donalis. juvenUe" 
TO tal 
TOt•l c"tch: 
Lon9 E ,12 
Pur-po•e code: 1 
Area code : 2 
Cea rCond. ir;ode: 
Validl ty code: ' 
180 • Speed: 38 kn•lO 
JO. 92 CATCH/HOUA: 
CATCH/KOUI'. \ OF TOT. C 
wei9ht nWllbe-u: 
•o . oo 2 64 . 68 
18 . 58 11892 J0 . 05 
1. 40 2 . 26 
o. 36 6 o. se 
o. H 18 0 . ss 
0. JO 130 0 49 
0 . 22 104 0.36 
0.20 16 o.n 
o.u 62 0 . 23 
0 . 10 6 0 . 16 
0 . 01 2 0 . 13 
0 . 08 I 0.13 
0 . 04 20 0.06 
61.84 !oo.Oo 
61.8' 
SAHP 
26) 
PROJ[)Cf S1'ATJON: 151 
D~TE:ll/ 1/96 G!:Ait TYPE: PT Noll PØSITJON: Lat .S '219 
•tart stop durat.ion 
TfHE :Ofl:ll : OO 0,:0):00 JO (»in> Purpo•• code : 1 
At-e• code : l 
CearCond. code: 
Long E 905 
LOC , 6SU . lO 6S8S. 90 l. 70 
n>EPTll: 5 5 
BDEn•: n n 
h"Wing dir : 94• Wire out: 
Sorted: 223 p;'J 
SPECIU 
c .archarhinu• 9alap.9e:n.is 
ltachyce:ntron canad1ia 
t.a9ocephalu• laevi9atus: 
Sepialla ornata 
Eehenei• nau.t:r•t•• 
Total 
Total cotch: 
Validity code: 4 
160 • Speed: 37 kn•lO 
223 . lS CATCK/HOUR: 06.lO 
CA'l'CH/l«>UR ' or TOf. c SAHP 
wei9ht nut>e:re 
400.00 6 
U . 00 4 
4. 7l 42 
0 50 l4 
D, 08 4 
446.)0 
19 . 63 
' 19 
1.06 
0.11 
0.02 
---ioooI 
PROJEC1' ST~TION: 159 
PATE' Il/ 8/j6 GEAR TYPE: PT tlo: 2 POSITION1Lat S 222 
stert 
TIHE : 11•51 : 00 
LOC , suo.10 
fl>EPTll• 0 
llDEPTll: JO 
atop dur.at.lon 
12 : 21 : 00 30 (aln) 
5611 . 80 l.70 
0 
)5 
ToWift9 dir: 235• Wire out: 
$orte:d: 15 K9 Te.tal catch: 
SPJ:letCS 
seo.t>eromorua tritor 
31:LLYFISH 
Alecth dexandrinwi 
Caranqidae juvenih• 
Selene dorsa1 lia. juvenl le5 
Lon9 E 9lS 
Pu.rpoae code: 1 
Area code : l 
Gearcond. code: 
Valldlty code: 4 
HiS m Speed: )4 kn•lO 
15 . 88 CATCH/HOUR 1 
CA1'CH/HOUR 
ve i41ht f)Umlbeu 
22.'8 " 
'.02 
J . 02 4 
0 . 02 30 
0 .02 2 
31. 76 
\ OP TOT. C 
71 . 41 
18. 95 
9. Sl 
0.06 
0 . 06 
""""'"i'iT9 
ll. 76 
SAHP 
PltOJECT STAT ION: 160 
DATE: ll/ 8/96 CEA~ TYPE: PT No: S .POSI!'ION: La.t S 238 
•tart 
TlHE : 15:30 : 00 
l.OC : fi641.JO 
fl)EPTff• 100 
DO:tPTH: 140 
•t.op dllratlon 
16 : 08 : 00 )8 (•ln) 
6643.50 2.20 
110 
uo 
PUrpose code: : 1 
Area code : l 
Ge.arCond. code: 
Val1dity code : 4 
LOn9 E 903 
Towin9 dlr: 1so• Wlre out: 230 • speed: l5 kn•lO 
sorted: o. 01 CATCH/ HOUR: 0.02 
SPECJCS Q.TCH/ HOUJt \ OF TOT. C SAHP 
'Wei9ht nwnber• 
sardinella aur i ta 0 . 02 3 100. 00 
total 0 . 02 ~ 
PROJECT STATION: Ul 
DATE : Il/ 8/'6 CEl\R TYPE : BT Ho : t POSJTION:Lat S 23 S 
•t•rt 
TIH& :16:S2 : 00 
LOG :6646.60 
n>CPTH' 148 
Bllr:PTH: 148 
at.op dura.t.ion 
17:10:00 18 ("in> 
6647 . SO 0 .90 
14) 
Ul 
Tovint dlr : )SO"' Wire out : 
Sorted: 18 k9 
SPEcll:S 
Erythrocle:s: monocU 
SpiC&I"& olt& 
Oentex con,oenais 
uet>rlna c11na.rien•is 
Ariom.a bondi 
De:ntex glbbosua 
scorpeen.a scrofa 
Dentex 11n9olensia 
J llex coindetU 
Raja •lraletu. Boo,. boop• 
1'od.1rops:h eblan.a• 
Zeus faber 
Cith&ru.a lin9uatula 
t.epidotri9h eadu.nl 
Lepidot.ri9la caro1ae 
Anthi•• anthias 
Sepla be:rthelotl 
Total 
LOft~ E 90 1 
Ptupose code: 1 
Area code ; 2 
CearCond. code: 
Valldity code: 4 
S2G • Speed: 28 kn•lO 
18. ll CATCH/ HOQJt : 
CATCH/NOIJll 
wei9ht. nwabers 
ll . 8) 540 
16 . " 410 
4. Sl 73 
2 . 60 7 
2. 60 33 
l. 77 J 
l. Sl 3 
l . H 10 
1.37 27 
1. 20 J 
1.0l 47 
1 . OD 37 
o. Sl l 
0. 30 7 
o. 20 3 
0 . 17 7 
0 . 10 J 
0 . 07 J 
61. Ol 
1 OF TOT. C 
)9 . 05 
27 . 48 
7. 0 
4 . 26 
•. 26 
2. 90 
2. 51 
2. 34 
2 . 24 
1. 97 
I." 1. 64 
0.17 
o.o 
0 . )) 
o. 28 
0.16 
0 . 11 
---roo.oo 
61.0l 
SAHP 
PROJECT STATIOH: 162 
DATC:H/ 8/9, CEA.Jt TYPE: PT Ho: 6 POSlTlON: Lat $ 241 
surt. 
TIHE : 06~20:00 
LOC : 6770. 50 
FDEPTK~ 15 
aoEPTH• ll 
•t.op du.tation 
0': 23:00 ) (•in) 
6170 . ,0 0 . 10 
IS 
J2 
Purpo•• c:ode : 1 
Area code : l 
Cea%Cond. code: 
V&lldity code: 4 
LOn<j E 90 
Towin9 dir: 261• Whe out : l'O • Speed: 36 kn•lO 
sort.ed : ll k9 1'olal catch: 12. 24 CA'l'C'M/Mc>Olh 
SPIXlES CATCH/ HOUR ' or TOT. c SAMP 
wei9h.t n\Mlllber• 
Trachurus tk"eeae 
engraulis encruicollJ• 
JELLYFlSJi 
Sphyraeu 9uachancho 
St.ro"te:u.e fiatola 
s~r japonieu• 
Sepiella ornata 
I ll•M african• 
Brachydeuteru• aur i.tua 
CLUU92 
Total 
7S.00 118'20 
67 . 60 nsoo 
45.lO 20 
2S. 40 60 
11 . 10 20 
7 ·'° 3920 
6 . 00 120 
3.00 140 
l.10 20 
1.80 U20 
244 .60 
l0.64 
27.61 
U . 46 
10. 38 
4 . se 
l . 10 
2 . 45 
l. ll 
o. 74 
0 . 74 
~ 
265 
264 
PROJ:EC'1' STA.TION: 16) 
0ATE: l4 / 8/96 CEAR TYPE : PT No1l POSITIOH : Lat S 2Sl 
•tart. stop duJ"at.ion 
TJHE ,oa , 21 : 00 01:51,00 30 (llln) 
LOG : 6'14 . fO 6786.30 1.90 
PDEPTH: 5 S 
BDEPTtt : 48 46 
Towin9 dir1 42• Wire O\ll : 
Sott ed: Sl X9 Total eatch: 
SPECJES 
.JELLYFISK 
Trachur\la: trecae 
$C<*ber japoniCLlS 
t:n9raulia: encr•sicolua: 
OHHA.STREPMIDAE 
Eehenel• naucrate• 
Sepl•lla ornat.a 
Selene dot"cali• ~ juvenll~• 
Total 
Pur~e code:: 1 
Are• eode : 2 
CearCond. eode : 
validlt.y code : 4 
Lon9 E 946 
160 • Spt'C'd : ll 1tn•10 
CATClt/HOORr 104 48 
C1'TCSVHOU1t 'or TOT. c SAHP 
veight nwnl>er • 
42.00 40 . 20 
34 . -42 21'02 )2 . 94 26, 
22.64 1H3l 21.'7 268 
3.84 1310 l.68 267 
1.12 l74 1.07 
0 . 36 l O. l4 
0 .01 4 0.08 
0 . 02 2 0 . 02 
104 . 48 ~ 
PR:O.)E:c r STATlOtf : 16f 
DATe• 14/ 8/ 9' CEA.R TYPE: IPT No: 2 POSITlON : lAt S 251 
start 
TlHE '14'29 : 00 
LOe : 6839.10 
fl>l:PTH: 5 
DI>EPTH: 39 
&top dun.ti.on 
14 : 59:00 lO !• i n) 
6840. 7 0 1.60 
5 
42 
TOWl.1)9 d.ir : 2so· Wire out : 
sorted : 39 IC.9 
SPIECIES 
Alecth dex.andrinuc 
S~omber japonic us. 
Tr•chur us t.rec•e 
.JEL LY PISH 
lll•x coindet11 
SeleMt dor sal i• . juvenil~• 
ScOMbel'OlllOrus tr 1 t o r 
Seplell• ornata 
Total 
Total catch: 
I.on<} E 958 
Purpoae code : 1 
Area code : 2 
cea.rcond . c:ode: 
Vali.d i ty c:ode : 4 
180 • Sp eed: l2 kn•lO 
)8 . 80 CATCH/ HOUR :' 
CATCH/ HOUR 
welght. nwnbera 
2 4 . 00 6 
18.76 14 57 6 
17. 6 2 119 4 2 
1 5 .ll • 248 
1. 14 45 6 
0 . 38 3 8 
0. 38 38 
0 . 20 6 
77 . 60 
\ OF T'OT. C 
l O. 93 
2 4 . 18 
22. 71 
19. 48 
1 . 4' 
0 . 49 
o.o 
0. 26 
100 . 01 
7'.60 
SAHP 
270 
2 6 9 
PftO.JECT STAt'lON: 165 
DATE: 15/ 8/96 CtAR TtPE: PT No: l POSITIOH:Lat. S JU 
start •top duration t.on~ ~ 1014 
TIME :01: U:OO 01:46:00 JO 01in) PUrpose code: 1 
Area eode : 2 
Ce• rCond. code: 
LOc: ,69U. 10 6945.90 I. 80 
FDEPT!h 0 0 
IDEP'l'M: 47 41 
Towift9 dir: 35• Wire O\lt: 
$orted: 7 11:9 
SPECIES 
1'rlchlurtu1 lepturus 
TrachurUJS treeae 
Sardinella a1.1rit.a 
OHHASTREPKIOAE 
JCLLYl'lSH 
&oops boops. 
Seo~er japonieus 
SepLell• ornata 
Honochirus hispidus 
1'ot.&l 
Total c•tch: 
V&lidlt.y code: 4 
uo • speed: 36 kn•lO 
? . 01 CA'tCH/HOUlt : 
CATCH/No\15t 
wel9ht nt.mben 
• • 56 10 
3.06 l?2 2.ee 9' 
l. S2 l)8 
l.04 H 
D.!6 74 
D. l2 12 
D. 26 12 
0.02 2 
1' . 02 
\ Of' 1'0T. C 
l2. 52 
21 . U 
20. S• 
10 . ,, 
7.<2 
2. 57 
2. 28 
l. 85 
0 14 
~ 
U.02 
SAHP 
271 
272 
2H 
DATE' 15/ 8/96 CEAR TYPE: PT No1 l 
Pl'OJECT STAt'ION: 166 
POSJTION: Lat S 32' 
t.on9 E lOll ct•rt. 
TIHE ,oe,is,oo 
LOC :7001.00 
stop dur.-tion 
oe: 4S i oo lo c"ln) 
?010 00 2 . 00 
PUrpose COde: l 
A.rea code : l 
caarcond. eode: n>El'TN' 0 0 
aDEPTKt 30 
Towin9 dh;: 
3S 
250" 
Valldity code: 4 
Wire out: 150 ra speed: 39 kn*lO 
Sorted .&I K9 
SPl!CI ES 
sardinell.a maderen•1• 
JELt..YFlSH 
scomb•ro.oru• tritor 
S.a.rdL nell• aur it..a. 
t.a9oceph.a.lus l.a.evi9•tua 
Total 
Total catch: •8 . SS CATCH/HOU" : 
CATCH/ffOUJt 
we19ht. nu.ber• 
65. 30 1850 
2l. 40 lO 
' . 94 46 
1.32 42 
0.14 6 
97 . 10 
\ Of 'fOT. C 
,7. 25 
". 10 ? • IS 
l. )6 
o. u 
----roo:oo 
97 . 10 
SAHP 
276 
274 
275 
PROJECT •TATIOH: 167 
DATE: lS/ 8/9' CtAR TYPE: PT No: 2 POSl1'JOM: Lat S 330 
st•rt stop durat ion 1..o,., " 1031 
1'JHE :l0:•,:00 11 : 16 : 00 lo C•in) PUJ'poee code: 1 
Area COde : 2 
Gear~ond.code: 
LOG ' 7015. 90 7'27 80 l , 90 
FOEPTH: 0 0 
BDJ:P'ttl: 40 ~3 
Towin9 dir: n1• 
Sort.ed: 3 ., 
SP!:Cle9 
.JELl,.YFISH 
Sc:ollberOMOrua trltor 
Sepia •P· 
ch&etodon urcel he 
Solene dorsalia. juveniles 
chaet.odon •P. 
t.a90Cephalus laevi9•tU: 
ScOllbcr japonicue 
'total 
Wire out.: 
Val ldi ty code: & 
15D • Sp•ed: 31' kn•lO 
l.Ol CATCH/llOlllt' 
CATC'tl/l.:>VR 
wei9ht nwatM-r• 
l. ll 62 
l.62 2 
l.12 '62 
0.02 2 
0.02 2 
0.02 
0 02 
0 . 02 
6 , 06 
\ OF TOT. C 
53.14 
26. 73 
18. 4• 
O.ll 
0,)l 
O. ll 
0 . )) 
o. )) 
---.ao.oo 
6 . 06 
SAHP 
DATt' IS/ 8/96 CEAR TYPE' 8T fla, 9 
PRO.JECT CTATIO": 168 
POS11'10H: L&t $ 346 
LOJ\9 E 1020 start st.op duration 
TIHC :13:44 : 00 14 : 14 : 00 30 C•in> P1o1rpo•• codc : l 
Area code : 2 
cea rcond . code:: 
toe :1047 . 10 7049.60 1 so 
rt>tPTM' 104 102 
Bt>EPTH: 104 1041! 
Tovin9 dir : J6o• 
Sorte.d: l)t 11:9 
SPEelJ:S 
Traehu.ru• trecae 
Dente;x 9ibbosus 
Cpi ne:phelu.e •ene:ua 
ttuste:lu• mustelus 
PafJ'US caeruleo•t.ictus 
:oent.•x cot19oensia 
<»OQSTREP1ftDA.E 
nente)( angolens is 
Zeus f~er 
Span.11 ~9rus atrlcanua: 
Arlo ... bondi 
cit.baru• 11n9uatul6 
Total 
Wire out. : 
Validl t.y cOde: 4 
380 • Speed: 30 k.n•lO 
231 05 CATCH/MOUlt 1 
CATCH/HOUR 
we l9ht num.ben 
2l7. 90 554 
142 98 172 
33 80 • 
lS. 58 8 
8 30 4 
6 90 17' 
' J8 )64 
s. 74 98 
2 . 34 u 
1.20 • 
0 Ø8 22 
0.10 2 
462.10 
\ OF TOT . C 
51.41 
30.'4 
? . >l 
3 . )7 
l.80 
1.49 
l. lB 
l .24 
0. 51 
0. 26 
0.19 
0 . 02 
~ 
462 10 
SAHP 
279 
278 
2?7 
PRO.JECT S'rATION: 1651 
DATE' IS/ 8/96 CF.AR TYPE: PT NO : 2 POSITION: t..t S lU 
start. 
TIHt ,19,31,00 
LOc: '7081 . 90 
n>J:PTN: 0 
BPtPTH: 41 
•top dt.ant1on 
19 : 07 : 00 30 (•in) 
7090.00 2 . 10 
0 
" 1'0'rllin9 dir : 2s4• "1ire o ut : 
sorted : 108 1<9 Total catch: 
SPECJES 
Lonq E lOU 
PUrpote code: 1 
Area code : 2 
CeaTCond. code: 
Vdidity eode' 4 
150 m S:peed: 37 kn• 10 
163. 89 CATCH/HOOR : 
CATCH/llOUR \ OP T'OT. C 
327. 78 
wei9ht MUll!berc 
Trichiuruc lepturus 
Sphyrae:na afra 
JELLYFISK 
Tr.ochurus trecae 
Stro&at.ltu5 fh.tola 
Trachuruc tre c ae 
Sepia off lcind i• ?liorredd& 
Sphyr&•n• 9u.a chancho 
Totd 
101.00 1188 
92 . )0 4 
78.12 '360 
l7. 28 11184 
e. o• 1e 
6.U U 
3 . 80 12 
0.82 2 
327. ,. 
30 n 
28 . 16 
23 Il 
U .l7 
2.45 
I." 
l.16 
0 . 25 
~ 
281 
280 
PllOJECT .STATION: 170 
DATE< 16/ 8/9' OD.Ill TYPE: PT Mo : l POSJTlON: 1..at S !>OS 
start 
TIHE '20' 30' 00 
LO<; : 7l,9, 10 
stop durat ion 
21,01,00 >l (mini 
7281. 80 2 . 70 
n>EPTH: 0 
.ODEPTH' 159 
Towln, dir: 
Sorte:d: llO k9 
SPECJES 
Trichiu.rus leptucu• 
K'l'CTOPHIDAE 
Sardinell• aadere:osh 
1'r•churuc trec•e 
Sarda carda 
Pault-pia •P 
sauridt1 busil Lend• 
Seplel la Ol'nata 
0 
)20 
54• Wire out : 
Total catch: 
Selene doualic# juveniles 
Purpoce cocle: 
Area code : 
Gea rCond. c:ode : 
val idl ty code : 
150 • Spe~~ 4 
t.on9 E 1128 
120 . 02 CATCH/HOUlll.: 218. 22 
CllTCH/HOU• 
weight nwN>ers 
U• 00 27' 
46 . 09 )8822 
ll . U 116 
n . 4S 3l 
11.1' • 
0 22 22 
0 . 05 u 
D 04 2 
0 . 02 l) 
21S 21 
l OF TOT . C 
Sl . 24 
2 1. ll 
15 . 20 
6 . 16 
s. u 
0.10 
0.02 
0.02 
0 . 01 
~ 
SAHP 
28J 
282 
PROJECf' ST.>t'TlON: 171 
DATl'l ' 17 / 8/96 CEAR TYPr: : PT Mot 2 fOSJ'J'JON : Lat. S SlO 
at.art 
TIHE :01:45:00 
LOc: 07313.90 
11>1:PTK: G 
.ODEPTH' 1106 
st.Of> durat.ion 
02,15,00 30 caln) 
7l1S.60 1.70 
0 
999 
Towinq dir: s1• wLre out: 
Total catch: 
SPECJES 
1'richi1.1ru• lepturut 
M\'CTOPHIDAE 
selene doraalis, juvenllea 
Cu.bicepa •P· 
OHHASTltUKI0"2 
>.ri~.,. 
Sepiella orn.at• 
Paralepb ap. 
Tot•l. 
Ptlrpo•• code: 
Area cockt: : 
Ce.a.rcond. code: 
val ldi ty code: 
160 • Speed~ 4 l 
4 
kn•lO 
Loof r: 1116 
96.'3 CA.1'CH/HOUA: 19). 26 
CATC•VttOUR 
welCJht nWlb<!rs 
u2.<o •oo 
9 . 88 7904 
0 ., 220 
0 32 14 
0 u 16 
0 02 10 
0 . 02 2 
0 . 01 8 
193 . 26 
\ OF 1'01' C 
94 . ). 
5.11 
0 24 
0 . 17 
0 . 07 
0.01 
o 01 
0 . 01 
---.ao.oo 
PM>JECT STATIOK: 172 
l>ATEo 17 / 8/96 CU.I: TYPE: PT No 1.l POSITIOH: LA.t S Ul 
at.art 
1'1HE : 06: J6: 00 
LOC : 7356. 60 
FDEPTN: 0 
BDCl'Tff, 0 
stop dur&tion 
06051:00 IS lain) 
n5?.40 o.ao 
0 
0 
Purpo•• code-: 
Area code : 
CearCond. code: 
validit.y code~ 
LOf\9 E 113$ 
Toving dir: l l 5• Wire out : 150 • speed : 32 
Sortff: 
SPECJU 
NO CATCH 
Tot•l 
1'ot.al catch: CATCH/ltOOlh 
CATCH/HOUl'l ' OF TOT. C S>.MP 
wei9ht nWllbera 
0.00 
DATE: 17/ 8/96 CEA.R TYP&: ltT No: 7 
PROJECT STi\TJOlt: 171 
posJTJON:L&t. S 4ll 
LoncJ E 113, start. tlOfJ du.rotlon 
TJK! :08:28:0• Ol:Sl:OO 30 (•in) 
LOC '7369.$0 ?)71.20 1 . 70 
FDEPTH• 0 o 
IOEJ>TH, 
Towing dir1 2i10• Wire out: 
Sorted: 26 l9 
SPEClES 
Sardinella &uri t& 
Sardlnella aa.deren•h 
Broehydeute:1"u1 auritus 
Trachurus trecae 
.Sphyr••na ,u.aehancho 
SardiMlla a1.1rit.a (JuvenUe) 
Tracburus trecae 
PUrpo•• code : 
Area <:ode : 
ceareond. code ~ 
Validity code: 
150 :in speed: l4 
2S. 70 CATCH/HOUR: 
CATCH/HOVR 
weiqht n\Ullbere 
)2.•0 148 
12.10 80 
S.46 72 
o.u 20 
0.)2 2 
o.u 11 
0. Ol 24 
Sl.4 0 
" or TOT . c 
o.o. 
23. 54 
10.U 
1. 87 
0.62 
0 . 27 
o.a. 
100.00 
51.40 
SAKP 
287 
286 
285 
2U 
PROJECT STATION' l '4 
DATE' 17 / 8/96 GEAl't TYPE: PT tao :l P0$1TJON : Lat S UG 
start. 
TIME '10: 15,00 
LOC ,nu.oo 
n>EPTH: 0 
BOEPTH : 91 
stop duiration 
u ,os,oo JO (~in) 
7387. 80 l. BO 
0 
lOl 
TovincJ dir : )40• Wire out: 
sort•d: •9 Total c atch: 
SPECIES 
Lagocephelus laev19atut 
TO tal 
Pur pos e code: 
Area code : 
Cearcond . code : 
V&lidit)' code : 
160 • spe-.ci : 17 
4 
kn•lO 
t.on9 E 1122 
O.Ol CATCH/HOUR• 0. 02 
CATCH/ HOUR \OF TOT . c SAHP 
wei9ht nu.ri>ers 
0 .02 2 100 . 00 
0 . 02 ----roo:oo 
PROJEC't St AT JON: 17 S 
DATE ,1?/ 8/96 CEAJt TYPE: P1' No: l POSl'l'ION~Lat. S 429 
U.•rt 
TIME : 1):20:00 
LOG '7408. 90 
5top duratlon 
11:50 :00 )0 (•in) 
7410. 70 1. 80 
Lon9 E 1120 
PUrpose code: 
Area code : 
FDEPTI" 0 
BDl:PTK: 68 
Towin9 dir: 
sort.ed: Kg 
SPEC:I ES 
Selene dor~a.Ha 
Total 
0 
60 
22• Wire out: 
Tou.1 c&tch: 
CearCond . code: 
Val idl ty CQde: 
160 • Speed: 3 
0 .01 CATCK/llOU~' 
CATCK/HOUR \ OF TOT . C 
Wei9h.t nwnbers 
O. Ol 2 100 . oo 
o. 02 lOoOO 
o. 02 
...... 
PROJECT STATlOH:i 176 
OATE~l8/ 8/96 C!'.Ak l'YPE: PT Ho :l POSITJON:Lat 5 •20 
&tort stop duratlon 
TIME : U:J4:00 20 : 04:00 )0 (•in) Purpose code: 
Lon9 E 1052 
LOG :7464 . 50 7466 . 10 l.'O 
FDEP11t : 0 0 
8DEP11C : 117 116 
TOWif\9 dir: 25• Wire out: 
sort•d: 206 X9 1'ot.al eatch: 
SPl:CIES 
sa.tdinel la •url ta 
$elene dor••li• 
Trae~ru• tr•cae 
A!olXia thai.ard 
Sardinelh aadereneia 
Trlchiurus lcpt\lru• 
sco9iber japonic:-u• 
Ario-.. bondi 
saurida bra•il iensis 
Total 
Area eode : 
CearCond . C0cX : 
Yalidlty code: 
iso • speed: l 
206. 20 CATCH/HOUJI:: 
CATCH/llOUR ' or TOT. c 
wei9ht. numl>c-rs 
164 .10 400 39 . 79 
'7 .20 242 16 . 29 
5• . 96 l)l 13 . 33 
51.SO 170 12 .13 
3'. 60 ll6 8 . 87 
u . ao 44 4 . 10 
16.90 26 4 . 10 
0.28 16 0 . 07 
o. 06 • 0.01 
412. ,0 ~ 
412.40 
SAHP 
289 
290 
289 
DATE: 17/ 1/96 Cr.AI\ TYP.!: P1' Ha: l 
PROJ'E<:T STATIOH: 177 
POSJTlOM:Lat $ Ul 
LOn9 e 1050 •t•C't. 
TIHE : 2):59 : 00 
i.oc ~1so1 . 20 
stop dur•tlon 
00,28,00 30 (IOin) P\trpo•• code; 
Ar4!:a code : 
n>E:PTH : 0 
•DEPTH1 103 
H02 . 80 
0 
10• 
Towin9 dlr: Jto• Wlr.r out = 
sorted: 1 71 •CJ 
Sl'EICll:S 
Hobul• rocMbrunel 
Tricbiuru• l•pt"rQs 
Trachurue t.rec:-ac 
saurid• braeiliensia 
$epia ep . 
Echene:ia n.aucratea 
Naucratee duc:--tor 
.u-ia.u bondi 
Total 
'T'ot.al c .atc h : 
Ge•rCond.codc: 
VaUdity codc: 
)60 • Speed: J 
171. 71 CATCH/ffOUR: 
CATCH/HOUll 
wei9ht. nuøbere 
300 . 00 a 
40 . 40 118 
1.14 12 
1.10 221 
o. u li 
0.2' • 
0.04 2 
0.04 l 
) 4). 4l 
' Of' TOT. C 
97. 36 
11. 76 
•. 31 
0.32 
O.J) 
0 . 01 
0 . 01 
0 .01 
~ 
343 42 
SAHP 
P1'0.JE:CT S.TATION: 178 
OATEt UI/ 9/96 CU.f\ TYPE: PT MO:l PoSlTJON:t..~ S 421 
atert etop durat.ion l.<>n9 E 1102 
1'1HE : 02 122 :00 02 : 52 :00 JO (•in> Purpoae eode: 
LOC : 7517.20 7511. 90 1 . 70 
FDCPTH ' 0 0 
BnEPTH : 103 103 
Towin9 dir: 130• Wire 01.1t: 
sorted: 134 t:9 
SPECIES 
sardinella "eteren.sis 
Sardinella aurita 
Trichiuru• lepturua 
selene doraal la 
Trachuru& t.recae 
Saurida braailieneh 
Ario,.... bondi 
Ccl\eneS.a naucrates 
$epiella ornata 
!'odarope l• ebl&M~ 
'?'ot.al 
Area code : 
Cea rCond . eod4 : 
valldl ty code: 
160 • Speed 1 l 
134 . to CATCK/KOUR: 269. 80 
CATCH/HOUR \ OF TOT c SAHP 
wei9ht nw.bere 
151.40 561 sa. 71 294 
9• . 70 254 )) . 62 293 
lS.10 41 S . 60 
6 . 94 
" 
2. 57 
1. 84 l6 o . 68 292 
0. 32 60 0.12 
0. 22 • o.oa 0.20 2 o. 07 
o.oa 2 0. 03 
0.06 • 0. 02 
273 . 16 lOl:5o 
PROJ'ECT STATION : 179 
0Af&:l8/ 8/96 CD.It Tl'PE : P1' No : 2 POSI'l'lOH: Lat S 429 
c.tart s.top dur•t.ion 
'fIME : Ot;l) : OO 04 : 42 :00 )0 (•in) 
LOG ' 7529 . 90 7531. 70 1. 80 
F'DEP'!H1 0 0 
8DEPTH1 102 104' 
towinllJ dir: 160• Wire out : 
sorted 99 X9 
SPD:JE$ 
selene dorsal i•. 
Tr•churu.s trec ae 
Triehlurue lept.ul"us 
Sardinelh Mdel"ensh 
Sarda aarda 
seow.b4!:r japonicui• 
S•rdinelh aurit.• 
Saul"ida brasiliensh 
Sepiel la ornata 
Ar ionu bond i 
Tot.al 
Total cat.ch: 
Pucpo.se code : 
Area cod" : 
ce.arcond. code: 
val!dlty c:ode' 
160 11 Speed' 40 
4 
kn*lO 
Lon9 E 1111 
99.0 CATCH/HOUl'h ua 9t 
CATCH/HOUR ' OF 1'01'. c SAHP 
vei9ht. nu.b•ra: 
83. 80 354 42.11 
70 . 20 174 35 . 28 296 
28. 00 sa U.07 
10 . 94 32 5 . 50 295 
l . 24 4 1. '1 
1. 0. 2 0. Sl 
0 . 84 2 o . 42 
0. 56 1)4 o. 29 
0. 22 
' 
o.u 
0 . 14 2 o . 07 
198 ga ~ 
Pl«:IJECT STATJOH: 180 
DATE' 18/ 8/96 CD.R TYPE: PT No: 2 POSlTJON:La.t S 411 
start 
TIHE '07' 35' 00 
LOG ' 7556. 80 
stop duratian 
oe , 05 , 00 30 c•ln> 
7558. 60 l. 80 
Fl>EPTK' 0 
BDEl'Ttl ' ll 
TOVlfl9" dir : 
sorted: 176 X9 
SPllClf:S 
Sph.yraeha afr.a 
A.lee:th ale"andrinus 
Rhlz.opr ionodon aeut.uc 
Tracblrua trecae: 
selene dorsalis 
tchenei.s runaerates 
total 
0 
37 
164• wire out : 
Total catch: 
J..<>09 E 1112 
PuTpose code: L 
Are• c:ode : 1 
CearCond. code : 
Validlty code : 6 
150 • speed: l6 kn•lO 
176. 46 C.\TCH/HOUJ\1 
C.\TCK/HOUJI: 
wei~ht nwnber.s 
327. 60 2, 
17 . 64 1' 
' .96 2 
1.62 4 
1. 06 10 
0.04 8 
l52.92 
\ OF TOT. C 
92. 83 
5.00 
1. 41 
0 . 46 
O. lO 
0.01 
lOo.Oi 
352 . 92 
SAHP 
297 
PROJECT STATION: 181 
DATE' 18/ 9/96 GEAR "rPt: PT NO: 7 POSITION : Lat. S 419 
&t•rt 
TJHE : 10:47:00 
Loe: '7593. 00 
n>EPTH: 0 
BDEPTH: :2) 
st.op durat.ion 
11 : 17 : 00 30 (•ln) 
7584 . ,0 1.60 
0 
20 
Towin9 dir1 130• WiTe out : 
Sorted: 98 ~9 Tote l e•teh~ 
sPflCn:s 
S•Tdinella aurita 
Sp.hyi-aena afl"& 
S•l"dlncll• .._de rens is 
Sphyrna lewinl 
&nc:hydeu.t~rua .auritu• 
Sepiel l • orn.t• 
Echeneh neucr•t•• 
Trachuru• trecae. juv•nile 
Total 
Purpoae code: 
Area code : 
Ceet'Cond. c:ode: 
Validity code: 
150 ø $peed ' 3 
Lon9 E 1121 
98.60 CATCH/NOUR: H7 . 20 
CATCK/HOUll: \ Of' TOT. c S,\HP 
weL9ht nu.hers 
7' . 70 n2 to .t2 299 
60.80 2 30 . Øl 
52. so ))4 26.62 299 
4 . 00 2 2 .03 
0.01 2 O.O• 
0 . 06 2 0 .0) 
0.0, 2 0 .02 
o.o, 12 0 .02 
197. 22 lOo.Oi 
.Annex Il Instruments and fishing gear used 
The Simrad EK-500/38kHz scientific sounder was used during the survey for fish abundance 
estimation. The Bergen Echo Integrator system (BEi) was used to scrutinize the acoustic records 
from the 38kHz echo sounder, and to allocate integrator values to fish species. 
The details of the settings of the 38kHz echo sounder where as follows: 
Tranceiver-1 menu (38 kHz lowering keel) 
Transducer depth 
Absorbtion coeff. 
Pulse length 
Bandwidth 
Max power 
2-way beam angle 
SV transducer gain 
TS transducer gain 
Angle sensitivity 
3 dB beamwidth 
Alongship offset 
Athwardship offset 
Display menu 
Echogram 
Bottom range 
Bottom range start 
Sv colour min 
Printer- menu 
Echogram 
Range 
Range start 
Bottom range 
Bottom range start 
Sv colour min 
TVG 
O.OOm 
lOdB/km 
medium (lms) 
wide 
2000Watt 
-21.0 dB 
28.l dB 
28.0 dB 
21.9 
6.8 dg 
0.00 li 
0.04" 
1 (38 kHz) 
15m 
tom 
-67dB 
1 (38 kHz) 
100, 250 and 500 m 
0 
12m 
lOm 
-72 dB 
20 log R 
Bottom detection menu Minimum level -50 dB 
